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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
wavelength conversion element which permits to stably 
obtain a Gaussian beam form wavelength-converted 
wave, and has high wavelength conversion efficiency. 

SOLUTION: In the optical wavelength conversion element 
10 wherein a cyclic domain inversion structure 14 and a 
channel optical waveguide 16 extending along the cyclic 
domain inversion structure 14 on a substrate 12 made of 
a non-linear optical crystal, the incident light side of 
the channel optical waveguide 16 is used as a 1st area 
20 for converting the wavelength into a 2nd higher 
harmonic wave 22 by pseudo phase matching while 
propagating an incident fundamental wave 18 in a single 
mode, and the outgoing light side is used as a 2nd area 
24 for propagating a 2nd higher harmonic wave 22 
propagated from the 1st area 20 in a single mode. In 
such a manner, it is possible to stably obtain the 
0-order mode 2nd higher harmonic wave 22 of a 
Gaussian beam form with high wavelength conversion 
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Title of the Prior Art 

Japanese Published Patent Application No . 2001-31 1974 
Date of Publication: November 9, 2001 

Concise Statement of Relevancy 
Translation of Paragraph [0069] 

The light which was not converted from the second region 
to the first region at the bonding part between the second region 
and the first region is irradiated into space or within the 
wavelength converting element. This irradiated light becomes 
a stray light, and overlaps with the light to be actually used. 
Thus conventionally, when imaging light irradiated from the 
wavelength converting element through a lens, an unnecessary 
portion generated by the stray light was cut out by an aperture. 
However, when the bonding part and the facet of the element are 
too close to each other, there arises a problem that the beam 
is not separated and the stray light is offset. The level of 
the stray light indicates the degree of the offset. When the level 
of the stray light is larger than -10 dB, i.e., the length L of 
the second region is less than 0.5 mm, there are too many offsets 
of the stray lights, being not practically preferable. However, 
if the length of the second region is selected so that the level 
of the stray light has no practical problem, an aperture is not 
necessitated . 
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1 o«>&c**mw*6 2asaa-t-**?L 

4 1Bt«$il > rffli?L4 1AtM4 1BIC 
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iO 

14, *ft«xa»!*W8 42Aitl42Bi 

****:!7-f-YIJlttl«IJ4 4*s»fig* jx. !fl 
1 OropjmStw^^nTt 2*<D!7-(-ir4 6 A, 4 6B 

#!7-r-tStffiSB4 4*rJTiSb-C9l#ttlSixTV^. *L 
T Xy-Jr— i?l 3 814, LD-SHGa=;yH20 

i = y ^— 3 6 fc tr**«Jh Ufc*W*-C» 5 

7—1 l 2 i*(cS«4 8 JifcffljgSixru^S. 

10 [00 4 4] $7-1 1 211 *<D U— f tf— AAltfli 
WffiKttARs— h 5 OisJS^ix, A^{HJ<0®i:S*MBa 
©IlCliHRa- h 5 2^JS^^TV^o IftT— A 
Al*«0>flSH:AR= — h/jJife^n, A#t<alcD®i:K*Hll 
oII:hr = - h^JS^nfc? 7-^fflv^rii:i 

[0 0 4 5] s*ytr—i?l 3 8CC»®:tg4 2At $7—1 
1 2 t©W»=tt, */U^— 5 4fC[Hl^-5rtg(C«:^^tt^l 

JSSS^SS^i: LtwtSli^y k^Tstv^:? 5 6 

20 t. U— Iff— i» 1 3 4 R<£>3feSg£B&l 8 0° #r<9S&tf 
5fc*ro-^^W7'll XA5 8 8 B ¥ 

ftfflkZtltcl'— if tT— A 1 3 4R$r$7— 1 1 2<DK 
R=— h 5 2W^®(ClllR*:$-tt5*7t^^X6 0 & 
Z(Omz$i8t&tL. £«4 8±lC@^^ixTV^5, $7 

— 1 1 2 cdhr =— h 5 2 <Dm*mztt-fz>&.&m-i 9 

[0 0 4 6] 5 5-112 t^ifrl'-f 1 1 0©il* 

(ip*>, — -tf i i oo?tft*ttii«isffi*»e>s9— 

50 11 2 CHR => — h 5 2©gIi-?C)fe^S) ^3? 

lf*»e>tai+$^5S*jSc<o= t — hSJ; (3 fc 
g<^5J;5Jc:, ^^u— «f-i 10H7-112 
^:*SE«*i^■CV^S 0 S«03t-uyhfLIJ, -t 
cou— if f— AH*T(OprT^8B(»T?fe»3, u— tft'— a 

14, -^141 0 OmmitffcSCT, ^SR*S«<0 
*JR»**r» fisj^lil 0 0mm«rjSxSft$i:-r5r t 

¥0 [0 04 7] L= l 2 /2 * n A A. 

*7t, ^7-7—^1 3 8^^«4 2BO*MBtl4, 3tjft 

jtscsHH^i oonr*a4+«iiB*»ba*tL.fcflS2*Pi« 

6 2 1 3 4 SrJRf3t<ki-S= y 

UVX6 4, 3Pff*ffcSttfc*2i«W»6 2 (S^ftl 
3 4S:-^tp) ^&Mjt^*Sii6t5 I R*y l>7-f 
>-U^6 6, a-7;7-6 8, Stf7* h^3|--K7 

o#ia®£*v s«4 8 ±ic@^$tL-cv^5. =y^< — 
?uyX6 4tLtit iJXMro^^i/^^® i/yxw 

50 [0 0 4 8] 121 2fr^-TJ;5^, SIR 4 8f4SS"&7 
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2lCB5e£*tTV5. m®.4 8 irises 7 2 irWP^(C(i 

[0 0 4 9] Sfc, ^U-fllOli, B&KJB#'< 
— 7 5©^JC§iai$^fcr7-l'-^4 6 A, 4 6B^Lt 

fstbiugg 7 8 m»«stL-cv^«. mwsmm 7 8 o«ebs« 
fiiiSrBi i 3.Ks%-r. z.<omw>m&7 8«, snu^ftjfli 
mss (apc) Sr#^feii:gEmaiiH]K8 o, &sewk8 

4. S.^<-f'T^T8 8y4>P>^!?, /<W T 8 8 li=« 

• tP 1 1 otcEWra&axs. ai^-r5^2iS5^?sw 

10 0~4 0 0MHzit5Oi s ff*L<> ^iHSte 1 
0 0%ti-5(Dd5$f* uv. 

[0 0 5 0] 7* h^W^— K7 0(OjS5ffiffi^H:2*ro 

71 a, ^tnBit vsmM* 7 & com^un, 

5ro^-^?|ttJ$tt7by^-^7 1 A, 7^t71B^L 
TAPCSr«ift:B:«tE®R[aIK8 0l^«JtlTVi5 o 
iOAPCliJ:!), ^2S58BiS6 2©3tffi^*Mli 
>5e3J:5fcU ^#1/- 0 s 1 l 0 icmair^m.^&^m 

9 Old^iffi^tlT^So S&tC, BSfi^*^— 7 5fCfc 
S^^tiftAa^hn — 9 9 0JC««S*L-rv^*. fag 

[00 5 1] *H*©»«»c«a*«*aElft'=e^a-^ 

[0 0 5 2] 

(HJS01J1) Jb3£Lfc«iifKfr8:fcf£t\ S1\ 8 7° Z 
# h <OM g O 5 m o 1 % K— XCO L i N b 03 
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72 

«ittt#BI¥9 - 2 1 8 4 3 UcBB^^ixTVS. 

Xtf!)7ht7tffiV^, Ta/Au/Tai^4 

m3 0 0A, 1 000A, 3 0 0 Ai U BB PgBOi&l 
jg(47 y mi Lfc. r.©^JR-7^^Sr^VT. fnyy 
IfetpJCfeVT 1 4 CC, 3 2^©^ttr*llilI©7'D h 

[0 0 5 3] #CK:, 7d- H)y/77-f- ^'^^J* 

otlmm^fflJWiW;, Ta/Au/Ta^f,* 

W3 0 0A, 1 000A, 3 0 0AiU7t„ r<E>&S 
•^^^SrfflV^T. fn y >-m<piC$3\,^X 1 4 0t> 17 

[0054] ±i©t & m*y v&tmmi<Dm& 

m Otmi : 2) -C^s^^fciUill, *««t»fc*l 
70 ^T3 5 0t, 6 0#Ph1(73*#TT— — A^SSrfro 
fc„ AuMK I t I t H2 O ^-g^T*^ y 

TaJISr7y»4:ffl»©a^-« (J* 
3*1 : 2) -e=y^->-^*Lfc. 

[0 0 5 5] mm<p-£tcl-i7aVi—b'PX\ « 

SKI. til^t 7^4 O 0 d m©^3 k V©SiiEi& 
1~1 0#raPP*PLT^ffiKteSrfTofc 0 #f>H7t^« 
aE**-7-roii?«»Sr3t*J9F* Lfc. <f*fc:* til*t«Si®2 6 
W 5 <0 £• B&ihi-5 * icflttt A * 3 ~ 
7° <0®ti>* yht AWM3 0SI)! 

TiCTiSi^lcS i 02*JBS*flW»fefc3AR=i— h«r 
^L7t„ 

[0 0 5 6] ?Z 
-TSi, 1 8 mWJJl±OiKS 4 7 5 nm©tfe5t (Jg 2 

Ii3 0 0%/Wcm2f*)9 > )Bl(0«**»6>JB2 0« 

¥o r; *i»fli«atfjiS2©flWKS:iabr©*2i«p«^ 

W^gb^f* 18 0 %/W c m 2 1 45. 

[0 0 5 7] &UlJWUfc* 2KB 

&CDN F P SS^g t SiEfc^lSjeO tf— AJg^tt, 

H) 9 (A) tdHiSS-e^-rJ: 5 

(3Hi£0iJ2) ±SfiUfc«J6*-«felCfleu\ 8 7° Z 

FOMg05mo 1 % K — ~f<T> L i Nb03S*g 

«itfS1#PJ¥9 - 2 1 8 4 3 1 ^BB^SnTV*. * 
50 3b\ ^1si5tt8 mmt Lfco 5^1-. 7th!)y/57^ 
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— , *'<y*$m. RXf}) y h£"7i:m^X* Ta/A 

•ojiflwi-ttb-ena o o A, iooo A, 3ooAi 

V^T, h: 0 * y V^JC&V^T 1 5 0<C, 3 4^ttt 

[0 0 5 8] ftfc:, 7th!iy^77^- 

ctlmmrtilSWW:, Ta/Au/Ta^5)^ 

W3 0 OA, 100 OA, 3 0 0Ailfc. r^&M 
^*^£rffl^T, y >^»tptC*5V^Tl 7 Ot, 5 3 

[0 0 5 9] J^OT aJ■&7yBfc£ffi»<0»# 

& (ifc^l : 2) 7?xyfy^LtS, *ft=f«fc*5 

^t3 7ou 6 o#rao£#-er=— A'aaatrfro 

tCo Aug^KI i I iH2 0©l^jSt?iy 

^1:2) r^^^V^^LfCo 

[0 0 6 0] Kffi**fctt7i3 y hf-e, m 20 

m\z^ t y / 4 0 0 m m^^3 k V^iSilEI: 

1 — 1 0»HBBttDL-C^«R«K4rffofc. 

7° ©»ft*yhtUfc. *«K:, AWB3 0W 
U**«*ffi2 6K:, **a6fc*rt-5Slt**so. 2%JW 
TK*»J:5K:s i 02*JU»Bt**&*5 AR = — hSr 

[oo6i] ^Lfcftftasam^ — 

t5t, 2 0mWKi«fi4 7 5 nm^)fM (12 

SB^ttr^ *lO««TO»2»!li«^^aE»«i* 
Ii5 0 0%/Wcm 2 t'fc!), JglO««^&»2©« 

-c, *i^««xr5*2o«**aLT^*2ii;»i«^ 

^i»li2 0 0%/Wcm^45o 

[0062] «*ae** : ?-^fea<tu'fc*2iis»i 

SI 9 (a) fcSHlif*-*- iifcU #**#*£r^L7t 0 W 

(3afc0U3) ±SfiLfc«3ft*jSIC«V\ 8 7° Z 

# 5/ > g O 5 m o 1 % K— 7V> L i N b Oa &K 

flKfifiMSBflsps - 2 1 8 4 3 1 iCRi^SftTV^o * 
*b\ tS*S8mmiLfc, 7i-hyy/77^ 
-\ *'«y#j*BI* XVy7h^7Srffl^T, Ta/A 
u/Ta36»64a3li*iftoAJ|R-^^^«:»ricUfc. * 
Ji^-JMCtt-tix^ix 300 A, 1000 A, 3 0 0At 
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i^r, e'oy ^{^^xi sot, 3 2^ftft-e 
[0 0 6 3] #cic, 7t hyy^77>f- i^s/^jS 

otlmmrtflSt©(Wtfc, Ta/Au/Tai»bft 

fii3 0 OA, 1000A, 3 0 0Ailfco 
^*^£JHWt\ fcTn y ^»«tHc*5V^ 1 5 O'C, 8 4 

[0 0 6 4] ±IOTaiS-7ix8i:fflS^ 
m 0t*l : 2) T^y^-^BftSUtSL ***K::I3 
V>T3 7 0^ 6 0^rao^f4="CT^— /uAQjSSrfTo 
fco *z<0'^ AuiSrKI t I kttiQXDm&WLX^v 
^*T»*L*:«, Tait7s/8lta»0»*« (it 

^i:2) -e^y^v-^iLfco 
[0065] &tc, |gtifjj;7D y b*px% m 

iSH=¥t77 p 4 0 0 /im^3 k VcO^mffiSr 

l-i o&mmn^x$rm&.m&ftotc 0 #e>n*:as* 

# SAMt 5 S: K jh-t" 5 fc » fciffl*Wi 
7° AMfflS3 0M 

tbtWMflBffi 2 6^ **afetc«^-5S«t** s 0 . 2 
TteftS J: 5KS i 02 = - h«r. 

[0 0 6 6] ^LfcttJHeifc*-?^ if Sr 

ffll/^M9 5 0nmOl — If If— ^ (£#80 SrA* 
-tZb, 9mWK±«fi4 7 5 nmOfM (f 2iS 

3 0 0%/Wcm 2 -e&9, I10f«d^l2(Z)f« 

T, »10«|«XV*2 0«**ilLT©JIS2i«Pltt^ 
cO^m^J^Ji 9 0 %/W c m 2 fc 
[0 0 6 7] «****^fetU4tbfc*2iiSH 

K^>NFPtc*5ttss«i^a:^rp]cobf— 

0 9 (A) KS5j|ftt**i-J: 5f-> ^f^^^flJSr^U^o 

(HJS^J4) »2(D*«0*SLSra^3tx.*:^W:* 
JS^Jl fcW«©**0«*«fc«-?«rfftttU, BUI: 

r-ev^5 5*^fe^^<^<Jr^. 015 (B) ffl 
^>tOt: 0 -^5S*P 1 lc*tt5^y^^7!? > KOJttM 
SP2^U^T*fei9, lOXLog (P2/P1) -e 

[0 0 6 8] m 1 5 (A) {zm2<Dm®<DM£ Lt*£%: 

u^yut<Dmm^^-to m^t^^nmm±- iodB 

WTt-rsr tMSt-fet), - l5d"B«Ti s J:Djf 

fi£oT, Hi 5 (A) ^6*2<D««<OftSL 
ttO. 5mm£JUttfS»£b< , 0. 7 5 mmJKJb* i 9 
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[0069] m2<ommi:mi<omt$Lh<o8&mzj3\,^ 

X. jg 2 l©«*»caE»$*t«;*»ofc3t 

0. 5 mm^-Cfi, 7-1? jx b&&< MM±» 

[0 0 7 0] 

[0 0 7 1] ^JBM©****!**^©**** 
[0 0 7 2] tlSOJtSfSE^^aL-^tt, 

[EliS<OfSS*^8ftBJ] 30 
[01] #Httco^ffiK:|RS%ttft%IIUR-7-o«E«BI-? 

fot), (a) aytmmmiziQ-oitmmm. (b> «¥® 

0T-£>-5. 

[02] *mn<7>i&m\zm * jtaatseiiHiH^aiftis 

*r*i-H-C*9, (A) ttspffiH, (B) 

[13] *mte<Dmm\z&zi/ti&&£&m : f-<z>m&T.m 

Sr*i"BT?*>9s (A) tt¥®0, (B) fiftaffiKS&tc 
«ofcf0rffii0-C$>3o 
[04] *IIJfi<0^»C^53t»«^m*^«>SaitXS ¥0 
(A) (B) (43t*jSK(C 



#M 2001-31 1974 
/<$ 

[B5] **«S©»IBfc«5***«»*^<0»lifi3S 
Sr^i-Hr-fe 9 , (A) ttJPffiB, (B) HtfHftttKlC 

[0 6] *&mtomnfc*&ftm&Kvu*ttw&im' 

&m-fmx& 9 , (A) tt?BBL (B) 

[0 7] 5#ttftg***©filii:ai 
£^i-0-efc 9 , (A) fi¥®0, (B) iiftagjgSSlc 

[®8] *mm<oi&mz.mzft&&&&%*<ommTm 

«r*^-H-C*5» (A) Ji^BIU, (B) tt%9N&&£ 
*Sofc8r®0T?fc.5 o 

[S9] (a) te*mM<z>teMi£mz>ft&&&&m*<D 

(B) H^3fe«>3tS?S^^(f : ?-wm^3tro=r37-f— 

[010] (A) ~ (C) tt^lSifc^lgfcl^Sftifc* 
3S«lSl^<©^^JSr^8EB&0Tfc5. 

[011] *i*ifi«o»ttfc»s*«**i*^~-/u© 

[012] #!£!fe©7gteld^33tefl£Sa5ife^=-— /V© 

[013] *HJgco^ffl^53tK^ife^-v 5 ^-/KO 
jSti)0K^i-[HlS§0-C s fo -5, 

[014] j*3tet"</VSr«-Wi-S^»©3611«^Sr*-*' 
«H&0-Cfc3 o 

[0i5] (a) tt***aaft*-?©j&2<0««©*£. 

L4:3iyie^'<A'i:©H«*3%-fi»B|-e*>5, (B) 

[W-i-wKPJ] 
1 0 

1 2 S« 

1 4 JS#I K> -f ^£e*i£ 
16 ^>-*/W3fc*8tS& 

1 8 

2 0 Ml ©IS* 
2 2 12 

2 4 12 <OW$. 
2 6 aiAtiHWS 

2 8, 3 2 AR = - h - — 

3 0 TJttWSiS 
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